. (1975). Archives of Disease in Childhhod, 50, 920. Fetal distress and birth scores in newborn infants. The relation between fetal distress and the subsequent condition at birth was studied in 2791 pregnancies. Fetal distress was defined as a heart rate > 160 or < 120/min between uterine contractions, with or without meconium-stained liquor. Infants of 28 to 42 weeks' gestational age were examined at 1 and 5 minutes after birth when the heart rate, respiration, and skin colour were recorded. Birth scores of 0, 1, or 2 were given respectively if respirations were absent, gasping, or regular; if the heart rate was undetectable, <100/min, or > 100/min; and if the colour was white, blue, or pink. Fetal distress was associated with low birth scores in infants at 1 and 5 minutes of age. Among those who had not suffered fetal distress a significantly greater proportion of preterm infants had low birth scores compared with term or post-term infants at 5 minutes of age.
Gross disturbances of fetal heart rate during labour, especiaUy when accompanied by the passage of meconium, are accepted signs of fetal asphyxia (Schulte, 1925; McCall and Fulsher, 1953; Nesbitt, 1955; Desmond et al., 1957; Walker, 1959; Wood et al., 1967; Kubli et al., 1969; Hobel, 1971; Beard and Simons, 1971; Tipton and Shelley, 1971) . These clinical observations are supported by experimental studies in animals (Born, Dawes, and Mott, 1956; Dawes et al., 1960; Hobel et al., 1970; Adamsons, Beard, and Myers, 1970; James et al., 1972; Adamsons and Myers, 1973) . Fetuses that have shown such signs of distress are likely to be in a poor condition at birth and to need special attention. While sophisticated monitoring techniques offer the best chances of detecting distress in a particular fetus they are not available to all. The present study was undertaken to analyse the relation between fetal distress as it is conventionally Received 18 April 1975. detected by the nursing staff, and the subsequent condition of the infant at birth.
Subjects and methods
The 2791 infants on whom the study was based were born during 1971 at St. Mary's Hospital, Manchester. All were single pregnancies. Gestational age was taken as the number of completed weeks from the first day of the mother's last menstrual period and varied between 28 and 44 weeks. Infants of 28-36 weeks' gestational age were defined as preterm, those of 37-41 weeks as term, and those of 42-44 weeks as post-term. During labour the fetal heart rate was recorded by auscultation by a midwife at regular intervals of about 15 minutes. Fetal heart rate was defined as abnormal if it was < 120 or > 160/mn. The presence or absence of meconium-stained liquor was also recorded. Fetal distress was defined in three ways: as abnormal heartrate plus meconium-stained liquor, abnormal heart rate, or as meconium-stained liquor alone. The heart gasping, or regular; if the heart rate was undetectable, < 100, or >100/min; and if the colour was white, blue, or pink. In addition, any infant who was brownskinned was noted. Therefore, a maximum score of 6 or a minimum of 0 was possible. Birth scores 0-4 were defined as low.
Results
The grouped birth scores of infants with or without fetal distress were compared after subdividing by gestational age.
Abnormal heart rate +meconium-stained liquor. Birth scores at 1 and 5 minutes after birth of infants with or without fetal distress are shown in Table I The 93 term infants who did not have fetal distress but whose birth scores were 0-2 at 1 minute of age were investigated. Although drugs may have contributed to the low birth scores, it is unlikely that this was the sole cause since the pattern of drug administration to these 93 mothers was similar to that received by others in the study. Toxaemia was present in only 6 of the 93 mothers and only 2 of the 93 infants were small-for-dates; it is unlikely therefore that either of these factors played a major role in lowering birth scores. At 5 minutes, 69 of these infants had birth scores of 5-6, and of the remaining 24 infants 20 had birth scores of 3-4 and 4 had scores 0-2, indicating that most infants had recovered by 5 minutes of age. The outcome of the 93 infants was good in so far as no death or clinical abnormality occurred in the neonatal period.
Abnormal fetal heart rate. When abnormal heart rate was taken as the sole criterion of fetal distress there was a significantly greater proportion of infants with fetal distress who had a low score at 1 minute (P <0 001, x2 test) or 5 minutes (P <0 01, x2 test), compared with those infants with no fetal distress (Table II) . When subdivided by gestational 
Discussiog
It is usual for the condition of infants at 1 and 5 minutes of age to be assessed by examining heart rate, colour, respiratory effort, muscle tone, and reflex irritability (Apgar, 1966) . In the present study the last two parameters were excluded because they could not be adequately assessed during the time available by the midwife. The omission of these two parameters, therefore, reduces inter-and intraobserver errors.
Although the three parameters contributing to birth scores in the present study are inter-related, infants do not always score equally on all three. Colour is usually the first to suffer when there is a drop in birth score, and heart rate may be recordable when infants score 0 for colour and respiration. The significance of each component of the Apgar score in terms of acid-base status of the infant has been studied by Crawford, Davies, and Pearson (1973) group.bmj.com on June 21, 2017 -Published by http://adc.bmj.com/ Downloaded from of the infant were heart rate, muscle tone, and reflex irritability. It was suggested by these authors that colour should be disregarded because the score for colour could reduce the discriminatory value of the total score. However, this may be valid only with regard to colour as an indicator for the acid-base status of the newborn infant but not for other factors.
The proportions of preterm, term, and post-term infants with birth scores 0-6 were similar in the presence of meconium-stained liquor plus abnormal heart rate. In the absence of this combination of signs there was an increase in the proportion of preterm infants with low birth scores at 5 minutes, though this finding was not statistically significant at 1 minute of age. There are similarities between this finding and those of the collaborative project studies of Drage and Berendes (1966) . They reported an increase in the percentage of infants weighing less than 1501 g with low Apgar scores at 1 and 5 minutes of age compared with that in infants weighing 3001-3500 g or 4001 g+. The similarity in birth scores between preterm and other infants in the presence of meconium-stained liquor plus an abnormal fetal heart rate is due to birth scores in the other infants being disproprotionately lowered.
It has been suggested that the passage of meconium is related to the maturity of the fetus or to fetal hypoxia and acidosis (Walker, 1959; Hobel, 1971;  Tipton and Shelley, 1971) . This leads one to think that the presence of meconium-stained liquor during labour, particularly in a premature fetus, is associated with deterioration in the condition of the fetus. Abramovici et al., (1974) (Gordon, 1968; Teramo, 1969; Kubli and Ruttgers, 1971; Beard, 1974) . The results of our study have shown that it is possible to diagnose fetal asphyxia when it occurs during labour in the majority of mothers by conventional methods. Nevertheless, in at least 93 mothers in whom there was no indication of fetal distress, the infants had birth scores of 0-2 at 1 minute of age. The introduction of sophisticated fetal monitoring techniques (Beard, 1974) are therefore necessary to enable the obstetrician to assess accurately the condition of the fetus during labour and to alert him whenever fetal asphyxia occurs.
in newborn infants. 
Fetal distress and birth scores

